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Background:  The aim of the current study was to establish MRI-based imaging techniques feasible for intraprocedural lesion visualization in 
interventional electrophysiology (EP), as such techniques would allow superior guidance of interventions and immediate identification of potential 
complications.
Methods:  Interventional EP was performed under MR guidance in an animal model, using a custom setup including MR-conditional catheters. 
Various pulse sequences were explored for intraprocedural lesion visualization after RF ablation. The developed contrast agent-enhanced and non-
enhanced visualization techniques were then used to investigate lesion formation in patients immediately after ablation of atrial flutter.
Results:  The animal studies in mini pigs showed that Gadolinium-DTPA-enhanced T1 weighted and non-enhanced T2 weighted pulse sequences are 
similarly feasible for lesion visualization immediately after RF ablation. Comparison of MRI-derived lesion size with autopsy revealed good agreement. 
Non-enhanced techniques were suitable for repetitive lesion visualization during EP interventions, thus allowing for intraprocedural monitoring of 
ablation success. Contrast enhanced T1 and non-enhanced T2 weighted MRI were successfully used to image therapeutic lesions in 24 patients with 
typical right atrial flutter several minutes to hours after isthmus ablation. Linear regression analysis proved a close correlation of lesion diameter 
(r2=0.99) and also lesion depth (r2=0.79). Signal- and contrast-to-noise ratios were slightly lower using non-enhanced vs. contrast-enhanced MRI 
(CNR 68.1±37.3 vs. 111.1±32.6 for atrial isthmus lesions). Complete isthmus block was associated with a continuous ablation lesion along the 
cavo-tricuspid isthmus.
Conclusions:  MRI allows for precise lesion visualization in EP interventions just minutes after RF ablation. Non-enhanced T2 weighted MRI is 
particularly feasible for intraprocedural delineation of lesion formation as lesions are detectable only minutes after RF delivery and imaging is 
unrestrictedly repeatable during interventions.
